Over the last few decades, ocean research and exploration have made underwater mechanical systems a necessity. Underwater vehicles provide a new kind of marine platforms that could represent a great necessity in many areas of oceanographic research. Until now, the underwater vehicles come in a verity of shapes, sizes and means of propulsion. Depending on these characteristics, the type and mission of the vehicle are also determined.
exploration of extreme environments, from the world`s deepest hydrothermal vents to beneath polar ice sheets.
Over the last few decades, ocean research and exploration have made underwater mechanical systems a necessity. Underwater vehicles provide a new kind of marine platforms that could represent a great necessity in many areas of oceanographic research. Until now, the underwater vehicles come in a verity of shapes, sizes and means of propulsion. Depending on these characteristics, the type and mission of the vehicle are also determined.
The primary applications in marine geosciences that have resulted from underwater vehicle are the studies of submarine volcanism and hydrothermal vent, mapping and monitoring of low-temperature fluid escape features and chemosynthetic ecosystems and benthic habitat mapping in shallow and deep-water environments.
The underwater vehicle have also a particular importance in scientific field.
Studying the energy of the waves and the impact it has on the body of the vehicle, we can automatically correct the movement and movement of the body into the water.
Most of the time, biomimetic robots were inspired their senso structure, from different kind of animals, such as insects, fish and birds. Nowadays, the concept of a underwater robotic vehicles capable to move independently, autonomously or remotely, has a great potential and a large application. This is the reason that the last studies have been directed on biomimetic robots. The fish and other underwater animals have evolved superior swimming capabilities in many ways and represent a starting point to explain the fluid-mechanical principles. Furthermore, the underwater animals develop and achieve extraordinary propulsion efficiencies, acceleration and maneuverability. They can also achieve high speed under water. The paper presents an examination of the state of biomimetic robotic fishes, underlining the reason why bio-inspiration can help us in the underwater locomotion technology. [2] Starting with the ROV body vehicle, this paper presents the possibility to improve his locomotion and propulsion inspired by biomimetic approach.
Most of the robotic fish develop bionic wave propulsion, but the ROV did not perform as well as fish in terms of swimming capability. The improvement of the performance still an ongoing work.
The main reason in this paper is to show the ability of pressure sensing on imitating the function of lateral line systems. In the literature of specialty, the pressure sensors include dipole source localization, object recognition and flow pattern detection. Attaching an artificial lateral line system over vehicle body should be beneficial for the performance improvement of underwater vehicle. This lateral line helps vehicles to optimize energy and improve the performance of motion control. The pressure distribution over body vehicle are used to estimate the orientation of streamline body. For example, Salumae and Kruusmaa apply pressure sensing to achieve the flow-relative and flow-aided navigation. [1] In Figure 1 are presented the lateral line on a different type of fishes. Many fish species have one or more lateral line. Firstly, is solved the numerical hydrodynamics characteristics to provide pressure distribution over the body vehicle. Secondly, we are searching for more virtual pressure sensors inspired by lateral line of fish that could be used to collect information about pressure distribution over vehicle body. Finally, we validate the experiment by attaching the sensors over body vehicle and used the CFD simulation and also compare the results.
CFD method
The fish lateral line is used to sense flow information and avoid the underwater obstacle. CFD method is a computational hydrodynamics way solve Navier-Stokes equation by means of computer-based information using Ansys software. Computers are used to prepare the data, build computational domain and mesh, perform numerical solution of the equations, and to analyze the solution results. The simulation process involves three main stages:
The first stage, pre-processing, enables the input data and setup of the flow simulation problem.
In this study, the geometry are modeled using SolidWorks program. -by spatial enumeration (octree ...);
-sweeping, etc.
-analytical (ASM);
-parametric / procedural. The shape of the 3D geometric models is based on a set of elementary shapes -prism, cylinder, cone, sphere -from the combination of which (the boolean operations) result the desired pattern.
These forms are called primitive and are found in any CAD application that allows 3D
modeling. Primitives are parameterized, that means their dimensions can be changed.
3D geometric modeling uses a series of terms such as:
-creating -the workpiece geometry generation operation in the modeling space;
-construction -the operation by which an entity is used to modify another, the result being a new entity;
-modification -the operation of changing the dimensional values of an entity.
The geometric model of a piece is derived from a primitive to which its constructive and technological characteristics change. Changes are made by applying a series of special operators:
offset, thicken, loft, extrude, sweep. Figure 4 presents the boundary conditions. We chose a " no-slip" condition because water can not penetrate through the solid surface. The flow regime inside the sphere is subsonic, the vehicle It is also defined a fitness function as a basis for evaluating propulsion efficiency and determining an efficient swimming mode.
where represent a fitness function. A fitness function represent a particular type of objective function used to summarize, as a single figure of merit, how close a given design solution is to achieving the set aims. In this case, the fitness function represents the transmission efficiency of the drive system. It is defined as the ratio of the output swimming power to the power input to the propulsors. In equation (2), represent the vehicle; ̅is the averaged forward speed, and is the amount of work that is performed by the drive system in each undulation cycle. To determinate the forward speed of the vehicle we directly measurable from Doppler sonar signals.
For an underwater vehicle moving in deep water at a constant speed, without taking into consideration the surface water effect, the hydrodynamic forces and moments are caused by the fluid viscosity, which depend on the geometry and motion velocities. In general, they may be expressed as follows:
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In this case, the component of the forces and moments can be expressed by the multivariate Taylor series of the velocities. For example, if we simplify the series to the second order, the forces and moments may be expressed as follows: Figure 6 . Body and coordinate systems and component forces
The final forces and moments acting on the model in the body coordinate system are obtained as follows:
Normal force ( )
The axial and normal force coefficients are obtained as follows:
To maintain uniformity in presentation of the force components both in experimental and numerical investigations, it is necessary to determinate the drag and lift forces. We resolve and optain the drag and lift forces on the body by resolving the axial and normal component of the forces from the body coordinate system presented in Figure 6 .
Lift force ( ) ( )
The drag and lift moment coefficients are obtained as follows:
Where the is drag force coefficient, is lift force ccoefficient, is the density of water, is the towing speed, is volume of the body, is length of the body and is angle of attack in degrees.
Numerical simulations
In order to achieve the underwater vehicle modeling approach, Figure 7 shows the overall approach from numerical modeling to control system design.
Figure 7. Chart of proposal systematic computation
The hydrodynamic forces on the body vehicle depends on the body construction. We considered the body vehicle used for CFD analysis for estimating the drag and lift forces for different speed combinations. The design particulars are presented in Table 1 . The computational domain around the experimental hull body shown in Figure 9 and it is represented by a sphere with a radius of 7.5m, representing a volume of 1 767,15 m 3 .
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In the following table are presented the values for different variable for the domain (the sphere). 
Conclusions
The study presented in this paper concentrated on a simulation about the distribution of pressure over vehicle body. The next step is to collect data about multiple sensors which could be attached to vehicle body.
The simulated result is going to be verified in the following with the experimental tests in basic and sea water. Future works could improve the accuracy of the CFD results by comparing the numerical simulation with the ROV using real-time adaptive identification approach in sea trial.
Vehicles can determine areas of interest for operation. The underwater vehicle have improve our ability to image the sea-floor, providing higher resolution seafloor mapping data. By transforming an underwater vehicle into a biomimetic vehicle to correct its own trajectory and stabilize its position, the exploitation and mapping capabilities of the marine environment increase both in quality and in reducing research time
